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Prilozi poznavanju flore Hrvatske / Contributions to the knowledge of the Croatian flora

 
The new circumscription of the genus Alyssum L. (Brassicaceae) 

in the flora of Croatia 

original scientific paper / izvorni znanstveni članak 

Ivana Rešetnik (Department of Biology, Faculty of Science, University of Zagreb, Marulićev trg 
20/II, HR-10000 Zagreb, Croatia; ivana.resetnik@biol.pmf.hr; corresponding author / autor za 
korespondenciju)
Stanislav Španiel (Institute of Botany, Plant Science and Biodiversity Centre, Slovak Academy 
of Sciences, Dúbravská cesta 9, SK-84523 Bratislava, Slovakia; stanislav.spaniel@savba.sk; 
Department of Botany, Faculty of Science, Charles University in Prague, Benátská 2, CZ-12801 
Prague, Czech; spaniels@natur.cuni.cz)
 
Rešetnik, I., Španiel, S. (2018): The new circumscription of the genus Alyssum L. (Brassicaceae) 
in the flora of Croatia. Glas. Hrvat. bot. druš. 6(2): 4-16.

Abstract

Alyssum

Until now, the genus Alyssum L. has been 
represented by a total of 19 taxa in the Flora 
Croatica Database (FCD). In this paper a detailed 
review of this genus in Croatian flora was carried 
out based on most recent phylogenetic, taxonomic, 
and nomenclatural studies. Based on the presented 
results five of the current taxa are not subjected to any 
nomenclatural change, five require nomenclatural 
change, nine should be excluded from the Croatian 
flora while one new taxon should be included. Three 
taxa should be excluded from the genus Alyssum 
and included in the resurrected genus Odontarrhena 
C.A.Mey. ex Ledeb., namely O. muralis, O. tortuosa 
and O. metajnae. The most substantial change in 

the genus Alyssum is the exclusion of A. montanum 
and some related segregates (variety molliusculum 
and subspecies pagense) from Croatian flora and 
classification of the attributed populations as A. 
austrodalmaticum, A. gmelinii, A. pluscanescens 
and A. repens. The other excluded taxa, without 
reliable data indicating their presence in Croatia, 
are: A. hirsutum, A. ovirense, A. repens subsp. 
transsilvanicum, A. repens subsp. trichostachyum 
and A. wierzbickii. Following this review, taking into 
account the latest taxonomic and nomenclatural 
revisions, the genus Alyssum is represented by 
eight species and the genus Odontarrhena by three 
species in Croatian flora.

Keywords: Alyssum, flora of Croatia, Odontarrhena, revision

Rešetnik, I., Španiel, S. (2018): Novi obuhvat roda Alyssum L. (Brassicaceae) u flori Hrvatske. 
Glas. Hrvat. bot. druš. 6(2): 4-16.

Sažetak

U bazi podataka Flora Hrvatske (FCD) rod Alyssum 
L. dosad je bio zastupljen sa ukupno 19 svojti. Na 
temelju najnovijih filogenetskih, taksonomskih i 
nomenklaturnih istraživanja napravljena je detaljna 
revizija roda u flori Hrvatske. Nakon provedene 
revizije utvrđeno je da pet dosadašnjih svojti 
ostaje nepromijenjeno, za pet svojti je potrebna 
nomenklaturna promjena, devet svojti je potrebno 
isključiti iz flore Hrvatske dok je jednu svojtu potrebno 
uključiti. Tri svojte je potrebno izdvojiti iz roda Alyssum 
i uključiti u ponovno uspostavljeni rod Odontarrhena 
C.A.Mey. ex Ledeb.; O. metajnae, O. muralis i 
O. tortuosa. Unutar roda Alyssum najznačajnija 

promjena je isključenje vrste A. montanum kao i 
pojedinih povezanih svojti (varijetet molliusculum i 
podvrsta pagense) iz hrvatske flore te podjela svih 
pripadajućih populacija vrstama A. austrodalmaticum, 
A. gmelinii, A. pluscanescens i A. repens. Ostale 
isključene svojte, bez pouzdanih podataka koji 
potvrđuju njihovu prisutnost na području Hrvatske, 
su: A. hirsutum, A. ovirense, A. repens subsp. 
transsilvanicum, A. repens subsp. trichostachyum i A. 
wierzbickii. Na temelju ove revizije i uzimajući u obzir 
sadašnje taksonomske i nomenklaturne prijedloge, 
rod Alyssum je u flori Hrvatske zastupljen s osam 
vrsta dok je rod Odontarrhena zastupljen s tri vrste. 

Ključne riječi: Alyssum, hrvatska flora, Odontarrhena, revizija
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Introduction

A recent series of molecular and morphological 
studies contributed considerably to our understanding 
of the phylogenetic relationships in the genus 
Alyssum L. and required changes in circumscription 
of the genus and nomenclature of taxa (Španiel et 
al. 2011a,b, 2012a,b, 2015, 2017a,b, Rešetnik et 
al. 2013, Zozomova-Lihová et al. 2014). Although 
the recognition and delimitation of some Balkan 
species and the speciation processes behind their 
formation still remain to be addressed, the available 
data allows us to make taxonomic re-arrangements 
in the flora of Croatia in order to comply with 
newly adopted treatments (i.e. in the Euro+Med 
PlantBase, Euro+Med 2006-2018).  

The genus Alyssum has traditionally been 
regarded as the largest genus in the tribe Alysseae 
comprising about 195 species worldwide and 70 
species in Europe (Ball & Dudley 1993, Warwick 
et al. 2006). The infrageneric classification 
acknowledged five sections, namely nominal 
section Alyssum, and sections Gamosepalum 
(Hausskn.) T.R.Dudley, Meniocus (Desv.) Hook.f., 
Odontarrhena (C.A.Mey. ex Ledeb.) W.D.J.Koch, 
and Psilonema (C.A.Mey.) Hook.f. The recent 
molecular studies revealed that the traditional 
morphology-based taxonomic concept of the genus 
was artificial and that Alyssum was polyphyletic 
(Bailey et al. 2006, Warwick et al. 2008, German 
et al. 2009, Warwick et al. 2010, Rešetnik et al. 
2013). The polyphyletic Alyssum comprised of 
three clades: (1) ‘‘Alyssum s.str. clade’’ consisting 
of A. sect. Alyssum, A. sect. Gamosepalum, and 
A. sect. Psilonema (except ‘‘A. homalocarpum-A. 
antiatlanticum clade’’), (2) ‘‘A. homalocarpum-A. 
antiatlanticum clade’’, and (3) ‘‘Clypeola clade’’, 
comprising A. sect. Odontarrhena, A. sect. 
Meniocus, and the genus Clypeola. These novel 
findings provided an updated generic concept, the 
list of accepted species and infraspecific names and 
new combinations (Španiel et al. 2015). The new 
delimitation thus recognises monophyletic Alyssum 
which is circumscribed more narrowly and includes 
most of the taxa of the previous A. sect. Alyssum, 
A. sect. Gamosepalum, and A. sect. Psilonema. 
The second ‘‘A. homalocarpum-A. antiatlanticum 
clade’’ is described as a new genus Cuprella 
Salmerón-Sánchez, Mota & Fuertes comprising two 
species, C. antiatlantica (Emb. & Maire) Salmerón-
Sánchez, Mota & Fuertes and C. homalocarpa 
(Fisch. & C.A.Mey.) Salmerón-Sánchez, Mota & 
Fuertes which are distributed in northern Africa 
and southwestern Asia (Salmerón-Sánchez et al., 
unpublished data). The relationships within the third, 
‘‘Clypeola clade’’, are not yet sufficiently resolved 
because they are hampered with incongruences 
among the results obtained from different molecular 

markers (Rešetnik et al. 2013). The inconsistencies 
refer mainly to the relationships among the genus 
Clypeola and A. sect. Meniocus taxa, while A. sect. 
Odontarrhena appears to be monophyletic. Thus 
until their phylogenetic relationships are fully resolved 
by additional molecular markers and taxonomic 
sampling they are tentatively treated as three 
separated genera (Clypeola L., Meniocus Desv. and 
Odontarrhena C.A.Mey. ex Ledeb.) in agreement 
with their morphology (Španiel et al. 2015). 

In Croatian flora there are currently 19 Alyssum 
taxa recognized on species and subspecies level 
according to Flora Croatica Database (Nikolić 
2018). According to the traditional infrageneric 
classification they are members of sect. Alyssum: A. 
austrodalmaticum Trinajstić, A. desertorum Stapf, 
A. hirsutum M.Bieb., A. montanum L. (including 
nominal subspecies montanum, subsp. gmelinii 
(Jord. & Fourr.) Em.Schmid, subsp. pagense (Jos.
Baumgartner) Hayek, subsp. pluscanescens (Raim. 
ex Jos.Baumgartner) Trpin, and A. montanum 
[rankless] molliusculum (Rchb.) Jáv. – erroneously 
reported as “subsp. molliusculum”, see below), 
A. ovirense A.Kern., A. repens Baumg. (including 
nominal subspecies repens, subsp. transsilvanicum 
(Schur) Nyman, and subsp. trichostachyum (Rupr.) 
Hayek), A. simplex Rudolphi, A. strigosum Banks 
& Sol. and A. wierzbickii Heuff.; sect. Psilonema: 
A. alyssoides (L.) L.; and sect. Odontarrhena: A. 
murale Waldst. & Kit., A. serpyllifolium Desf. and 
A. tortuosum Waldst. & Kit. ex Willd. The latest 
review of the Croatian Alyssum taxa was carried 
out by Plazibat (2006, 2009) and was based on 
the revision of herbarium material in ZA and ZAHO 
herbaria. He provided the description of species, 
an identification key and highlighted the ambiguous 
data and distribution occurrences. 

The aim of this study is to present a review of 
taxa traditionally attributed to the genus Alyssum in 
Croatian flora, based on the most recent taxonomic 
and nomenclatural revisions. A new identification 
key to all taxa growing in Croatia, now classified 
in genera Alyssum and Odontarrhena, is provided. 

Materials and methods

The current list of Alyssum taxa and their 
distributional data in the Flora Croatica Database 
(Nikolić 2018) served as the starting point for the 
review. All relevant Croatian literature with the 
data of taxa occurrence and problematics as 
well as most recent molecular systematic studies 
(Španiel et al. 2011a,b, 2012a,b, 2015, 2017a,b, 
Rešetnik et al. 2013, Magauer et al. 2014, 
Zozomova-Lihová et al. 2014) were analysed. 
The nomenclature was updated according to 
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AlyBase (http://www.alysseae.sav.sk; Španiel et 
al. 2015). The presented identification key was 
created based on species descriptions, previously 
published identification keys (Pignatti 1982, Ball 
& Dudley 1993, Domac 1994, Hartvig 2002), and 
the most recent morphometric study of Balkan 
Alyssum taxa (Španiel et al. 2017b). 

Results

Out of the 19 currently recognized taxa in Flora 
Croatica Database (Nikolić 2018), five of them 
are not subjected to any nomenclatural change, 
five require nomenclatural change, nine should 
be excluded from the Croatian flora while one 
new taxon should be included (Table 1). Alyssum 
murale, A. serpyllifolium and A. tortuosum 
should be excluded from the genus Alyssum and 

included in resurrected genus Odontarrhena, 
as O. muralis, O. metajnae and O. tortuosa, 
respectively (Fig. 1). In the genus Alyssum the 
most substantial change is the exclusion of A. 
montanum and some related segregates (variety 
molliusculum and subspecies pagense) from 
Croatian flora and classification of the attributed 
populations as A. austrodalmaticum, A. gmelinii, 
A. pluscanescens and A. repens (Fig. 2). These 
species represent the Alyssum perennial group, 
while the members of the annual group are A. 
alyssoides, A. simplex, A. strigosum and A. 
turkestanicum (Fig. 3). The other excluded taxa, 
without the reliable data indicating their presence 
in Croatia, are: A. hirsutum, A. ovirense, A. 
repens subsp. transsilvanicum, A. repens subsp. 
trichostachyum and A. wierzbickii.

Table 1. The comparison of traditional taxonomic and nomenclatural treatment in Flora Croatica 
Database and the newly proposed treatment.

Flora Croatica Database new treatment for Croatian flora

Alyssum alyssoides (L.) L.    

Alyssum austrodalmaticum Trinajstić

Alyssum desertorum Stapf  

Alyssum hirsutum M. Bieb.  

Alyssum montanum L.  

Alyssum montanum L. ssp. gmelinii (Jord.) Em. Schmid

Alyssum montanum L. ssp. molliusculum (Rchb.) Jáv. 

  

Alyssum montanum L. ssp. pagense (Baumgartner) Hayek

  

Alyssum montanum L. ssp. pluscanescens (Raim. ex 

Baumgartner) Trpin

Alyssum murale Waldst. et Kit.     

Alyssum ovirense A. Kern.    

Alyssum repens Baumg.   

Alyssum repens Baumg. ssp. transsilvanicum (Schur) Nyman

Alyssum repens Baumg. ssp. trichostachyum (Rupr.) Hayek  

Alyssum serpyllifolium Desf.

Alyssum simplex Rudolphi    

Alyssum strigosum Banks et Solander

Alyssum tortuosum Willd.   

Alyssum wierzbickii Heuff.

Alyssum alyssoides (L.) L.    

Alyssum austrodalmaticum Trinajstić

Alyssum turkestanicum Regel & Schmalh. 

excluded

excluded, populations attributed to Alyssum 

austrodalmaticum Trinajstić

Alyssum gmelinii Jord. & Fourr.

excluded, populations attributed to Alyssum 

austrodalmaticum Trinajstić

excluded, populations attributed to Alyssum 

austrodalmaticum Trinajstić

Alyssum pluscanescens (Raim. ex Jos.Baumgartner) 

Španiel, Lihová & Marhold

Odontarrhena muralis (Waldst. & Kit.) Endl. 

excluded

Alyssum repens Baumg.   

excluded

excluded

excluded, populations attributed to Odontarrhena metajnae 

(Plazibat) Španiel, Al-Shehbaz, D.A.German & Marhold

Alyssum simplex Rudolphi    

Alyssum strigosum Banks & Sol.

Odontarrhena tortuosa (Waldst. & Kit. ex Willd.) C.A.Mey. 

excluded

http://www.alysseae.sav.sk
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Figure 1. Distribution of Odontarrhena taxa in Croatia according to Flora Croatica Database. 

Figure 2. Distribution of perennial Alyssum taxa in Croatia according to Flora Croatica Database.
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Figure 3. Distribution of annual Alyssum taxa in 
Croatia according to Flora Croatica Database.

Discussion

The generic and species concepts of the genus 
Alyssum implemented in the present paper reflect 
the most recent phylogenetic, taxonomic, and 
nomenclatural studies at the genus and tribe level 
(Španiel et al. 2011a, b, 2012a, b, 2015, 2017a, b, 
Rešetnik et al. 2013, Zozomova-Lihová et al. 2014). 

The most evident change is the resurrection 
of the genus Odontarrhena (Španiel et al. 2015) 
with the three representatives in the Croatian flora. 
The genus Odontarrhena was established in 1830 
(Ledebour 1830), and although its species were 
frequently described and acknowledged in older 
literature, they are treated as members of the genus 
Alyssum (comprising the section Odontarrhena) in 
majority of the recent floras (Ball & Dudley 1993, 
Ančev 2007, Király et al. 2011, Meyer 2011, Sârbu et 
al. 2013, Španiel et al. 2014, Strid 2016, Uhlemann 
2017, Vangjeli 2017). The species of the genus are 
perennials with uniovulate locules, usually toothed, 
appendaged filaments, yellow, rarely creamy white 
petals, with style usually 1 - 3 mm long and often 
subumbellate compound inflorescence (rarely 
a simple raceme). Eighty seven species are 
predominantly distributed in mountainous areas 
of Palaeoarctics (one native species in north-
west North America) with the centre of diversity 
in Mediterranean region, Balkan Peninsula, and 
southwestern Asia (Španiel et al. 2015). 

The most common species of the genus in 
Croatia is O. muralis (Waldst. & Kit.) Endl. (syn. 
Alyssum murale). It is distributed in the southern 
parts (Lika and Dalmatia), while the three 
observations (Risnjak, Zagreb and Požega) need 
confirmation (Fig. 1). The second species that has 
been mentioned in Croatian flora is O. tortuosa 
(Waldst. & Kit. ex Willd.) C.A.Mey. (syn. Alyssum 
tortuosum) which is regarded highly doubtful for 
Croatia by Plazibat (2009). In ZA there is only one 
herbarium specimen from the 19th century and the 
only literature reference in Flora Croatica Database 
is by Hećimović (1982) from Island Lokrum near 
Dubrovnik. As the molecular and morphological 
analysis of the genus is currently in progress by 
the authors, we are tentatively including this species 
in the identification key, pending new results. 
The new species that should be included in the 
flora of Croatia is newly recognized O. metajnae 
(Plazibat) Španiel, Al-Shehbaz, D. A. German & 
Marhold. It has been described as a variety of O. 
serpyllifolia (Desf.) Jord. & Fourr. (syn. Alyssum 
serpyllifolium) by Plazibat (2006, 2009) and thus 
species A. serpyllifolium was included in the 
Flora Croatica Database (due to the fact that the 
database does not include taxa on the variety level). 
However, O. serpyllifolia is a species distributed in 
western Mediterranean (France, Spain, Portugal) 
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and northern Africa (Morocco) and therefore O. 
metajnae is considered to be a separate species 
(Španiel et al. 2015) that should be included in 
the flora of Croatia while A. serpyllifolium should 
consequently be excluded. The relationship of 
this Croatian endemic taxon, currently known only 
from the island Pag, to other Balkan Odontarrhena 
species and lineages will be addressed in a future 
study (Španiel et al. unpubl.) 

After the exclusion of Alyssum sect. 
Odontarrhena, the remaining species in the 
Croatian flora belong to the Alyssum s.str. clade 
i.e. genus Alyssum. The species of now more 
narrowly circumscribed Alyssum are annuals or 
perennials, with two ovules developing in each 
loculus, with yellow petals, inflorescence a simple 
raceme, rarely with few branches from the base, 
infructescence distinctly elongated, and variously 
shaped fruit slightly unilaterally inflated. One 
hundred and fourteen species are distributed 
throughout North Africa, Asia, and Europe, while 
several species are naturalized in North and South 
America, South Africa, and Australia. Molecular 
data indicate that Alyssum consists of two clades: 
(1) most of the annual and perennial taxa of A. 
sect. Alyssum, (2) A. sect. Gamosepalum, few 
perennials of A. sect. Alyssum, and annual A. 
dasycarpum (Rešetnik et al. 2013, Salmerón-
Sánchez et al., unpublished data). Even though 
future phylogenetic studies are needed to identify 
morphological synapomorphies and to resolve 
the sectional classification of Alyssum, currently 
the Croatian taxa can most easily be divided into 
annual group and perennial group. 

The most widespread annual species in 
Croatia is A. alyssoides with somewhat denser 
distribution in coastal and mountainous areas, 
but also commonly present in lowland, continental 
Croatia (Fig. 3). This annual or very rarely biennial 
species is found on dry patches, rocky grounds 
and on sandy soil, by the field roads, on railway 
embankments, in ruderal and weed vegetation, and 
mostly on the rich limestone base. The species is 
readily distinguishable from other Croatian annuals 
with sepals persistent by the fruits until fruits are 
fully ripe. 

The second most common annual species is A. 
simplex that is found in coastal and mountainous 
areas, however not present in continental Croatia 
(Fig. 3). It is also commonly found on dry patches 
by the roads and as a part of ruderal vegetation, but 
unlike A. alyssoides its sepals are soon deciduous 
after fruit formation. 

Similar taxon with deciduous sepals is A. 
strigosum, which differs from A. simplex by usually 
having bifurcate, strigose hairs in addition to 
stellate hairs on siliculae (vs. siliculae usually with 
monomorphic indumentum of ± symmetrical stellate 

hairs) and glabrous style (vs. hairy style). This 
species is in Croatia known only from few locations 
along the coast: herbarium specimens from the 
Island of Vis (ZA) and literature data from Dubrovnik 
and Korčula (Visiani 1852, Jeričević et al. 2014). The 
annual species that should be excluded from the flora 
of Croatia is A. hirsutum. The previously reported 
occurrence of this taxon in Croatia was based on 
three dubious herbarium sheets in the Schlosser’s 
collection from the surroundings of Zagreb and Mt 
Kalnik (Plazibat 2009) which most likely belong to 
perennial A. repens. There are no recent literature 
records, while all photographs in FCD are from 
localities in Bosnia and Herzegovina and probably 
should be attributed to A. bosniacum Beck. 

The older records and literature data regarding 
the above mentioned four taxa are sometimes 
misleading as there is a substantial nomenclatural 
confusion of these names with the names A. minus 
Rothm. and A. campestre (L.) L. Both of these 
names are indeed the synonyms of A. alyssoides 
(AlyBase, Španiel et al. 2015), but they were 
commonly erroneously used for what is currently 
called A. simplex, A. strigosum or even A. hirsutum. 
This confusion is well documented by the number 
of infraspecific combinations which belong to the 
synonymy of the latter three taxa. For example A. 
campestre var. edentulum Andr. and A. campestre 
var. hirtum W.D.J.Koch are synonyms of A. 
simplex; A. campestre var. micranthum (C.A.Mey.) 
Boiss., A. campestre var. pilosum Post, A. minus 
var. micranthum (C.A.Mey.) T.R.Dudley and A. 
minus subsp. micranthum (C.A.Mey.) Breistr. are 
synonyms of A. strigosum; and A. minus subsp. 
hirsutum (M.Bieb.) Stoj. & Stef. and A. campestre 
subsp. hirsutum (M.Bieb.) Schmalh. are synonyms 
of A. hirsutum (for other synonyms and data see 
AlyBase, Španiel et al. 2015). 

The species subjected to nomenclatural change 
is A. turkestanicum Regel & Schmalh. which is 
the accepted name of A. desertorum currently 
used in FCD. A. turkestanicum is the only annual 
species in Croatian flora that has glabrous ovary 
and siliculae valves. The occurrence of this species 
in Croatia is presently doubtful as the evidence is 
scarce. There are only three herbarium specimens 
from the 19th century in ZA (Plazibat 2009), one old 
literature reference originally cited as A. minimum  
(Host 1802) and one recent field observation 
from the island of Brač (FCD, Ruščić 2009), while 
photographs in FCD are from localities in Bosnia 
and Herzegovina (Fig. 3). The species is tentatively 
included in the identification key, but its presence 
should be confirmed with additional data. 

The perennial group consists of species 
belonging to the wide spread Alyssum montanum 
– A. repens polyploid complex. The group has 
been extensively studied with genetic (plastid DNA 



Glasnik Hrvatskog botaničkog društva 6(2) 2018.

10

sequences, low-copy nuclear genes and amplified 
fragment length polymorphism markers), flow-
cytometric and morphological data during the last 
seven years (Španiel et al. 2011a, b, 2012a, b, 
2017a, b, Magauer et al. 2014, Zozomová-Lihová 
et al. 2014, Arrigo et al. 2016, Melichárková et al. 
2017), which resulted in changes in circumscriptions 
and nomenclature of taxa (Španiel et al. 2012a, 
2015, 2017b). The complex is notorious due to the 
very complex morphological variation patterns and 
therefore the taxonomic treatment of the group is 
also based on genetic distinction and allopatric 
distributions of lineages. 

The most notable difference with the previous 
taxonomic treatments, which considerably affects 
traditional delimitation in Croatia and on the Balkan 
Peninsula, is the genetic and morphological 
differentiation of central and western European 
lineages from the Balkan lineages (Španiel et al. 
2011a, 2012a, 2017a, Zozomová-Lihová et al. 
2014). The name Alyssum montanum, which is 
the lectotype of the genus Alyssum, was recently 
proposed to be conserved with a conserved type 
with the type location in Switzerland (Marhold et al. 
2011). Alyssum montanum comprises populations 
from France, Germany and Switzerland, while 
central and eastern European populations belong 
to A. gmelinii Jord. & Fourr. (syn. A. montanum 
subsp. gmelinii) (Španiel et al. 2012a, Zozomová-
Lihová et al. 2014). 

The westernmost Balkan populations, distributed 
in regions along the Adriatic coast (Croatia, Bosnia 
and Herzegovina, Italy, Slovenia), are assigned to A. 
austrodalmaticum (for the detailed overview of other 
Balkan taxa previously treated as A. montanum 
see Španiel et al. (2017a, b)). Recognition of this 
species is strongly supported by molecular analyses 
and allopatric distribution, while the populations 
are morphologically similar to the polymorphic 
species A. gmelinii and A. spruneri Jord. & Fourr. 
(Španiel et al. 2017a, b). All the populations of A. 
montanum and its various subspecies in the FCD 
and other relevant resources, distributed along the 
Adriatic coast, can unambiguously be referred to 
A. austrodalmaticum (Fig. 2). The species exhibits 
substantial morphological variation, possibly 
due to phenotypic plasticity. For example, some 
populations growing in extremely dry places on the 
islands of Rab and Pag or in the vicinity of Karlobag 
conspicuously differ from other populations by the 
presence of succulent leaves, while the southern 
populations are morphologically somewhat different 
as well (Španiel et al. 2017b). The morphological 
variation, however, does not correspond to 
taxonomical division into A. montanum subsp. 
pagense and A. montanum var. molliusculum. The 
phylogeographic analyses revealed three genetic 
and geographic subgroups also not corresponding 

to the abovementioned taxa (Španiel et al. 2017a), 
which should be excluded from the FCD and treated 
as the synonyms of A. austrodalmaticum. Actually, 
the name “A. montanum subsp. molliusculum”, 
which was used in FCD database as well as in the 
work of Plazibat (2009), is the incorrect interpretation 
of A. montanum [rankless] molliusculum (Rchb.) 
Jáv. According to Holub (1984) the paragraph 
taxa in Jávorka (1924–1925) cannot be treated as 
subspecies (with some notable exceptions) as he 
did not assign them particular infraspecific rank. 
Nevertheless, the combinations based on this 
taxon at the level of form, subvariety and variety 
exist (Španiel et al. 2017b). 

The continental Croatian populations traditionally 
assigned to A. montanum can be attributed to three 
other perennial Alyssum instead. The A. montanum 
subsp. gmelinii, which was previously reported 
also from Croatia and now treated as separate 
species A. gmelinii (see above) most probably 
includes populations from Đurđevački, Kloštarski, 
Molvanski and Imovinski pijesci, and Papuk in FCD 
(Fig. 2). However, the fresh plant material from 
these localities was not investigated in the present 
or previous study (Španiel et al. 2017a, b) and it 
requires further detailed examination by molecular 
as well as morphometric methods. In conclusion, 
A. gmelinii is a widespread species occurring 
in central and eastern Europe, with confirmed 
southern distributional border in northern Serbia, 
extending probably to the abovementioned localities 
in Slavonia (Španiel et al. 2017b). 

The taxon A. montanum subsp. pluscanescens 
is now recognised as a separate species A. 
pluscanescens (Raim. ex Jos.Baumgartner) 
Španiel, Lihová & Marhold. This hexaploid species 
is known from only two locations, one in Smerovišće, 
Samoborska gora (Fig. 2) and other one in Žiče, 
Slovenia. The distinction of Smerovišće population 
was first noticed by Horvat in his herbarium material 
(ZAHO) and corroborated by Kušan (Kušan 1970) 
under the name Alyssum samoborense Horvat ex 
Kušan (designation not validly published, AlyBase). 
The molecular data showed genetic differences 
between Croatian and Slovenian populations and 
different molecular analyses indicated ambiguous 
phylogenetic relationships with other taxa within 
the complex (Španiel et al. 2017a). Therefore the 
origin of this polyploid taxon should be investigated 
in more detail. The morphological data in the 
identification key is based only on individuals from 
Žiče population, as Smerovišće population was 
too scarce for collection of appropriate material 
for morphometric measurements. Based on these 
measurements, the species clearly differs from 
the geographically closest species A. repens (see 
Identification key; Španiel et al. 2017b). 

The fourth Croatian perennial Alyssum is A. 
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repens to which populations from north-western 
Croatia should be attributed to (Fig. 2; see also 
comments on A. hirsutum and A. wierzbickii about 
Schlosser’s herbarium collections). The overall 
distribution of the species is disjunct, comprising 
populations in Austria and Croatia and populations 
in Romania. The current data reveal the presence 
of two cytotypes and three genetic clusters: 
diploids from Austria and Croatia, diploids from 
the Apuseni Mts in Romania and tetraploids from 
the Eastern and Southern Carpathians (Španiel et 
al. 2017a). All populations are tentatively delimited 
under the name A. repens, although further studies 
are in progress in order to clarify relationships 
of diploid and tetraploid populations and their 
taxonomic classification. The two subspecies listed 
in the FCD, transsilvanicum and trichostachyum, 
should be excluded as there is no reliable evidence 
supporting the use of these names for any of the 
Croatian populations. A. transsilvanicum Schur 
was described from the mountains of Romania 
(Schur 1866), while A. trichostachyum Rupr. was 
originally described from Caucasus (Ruprecht 
1869) and the most recent studies do not support 
their application for any of the Balkan populations 
(Španiel et al. 2017b). 

The two other taxa that should be excluded from 
the Croatian flora are A. ovirense and A. wierzbickii. 
The occurrence of A. ovirense in Croatia was 
already rejected by Trinajstić (1983) and Plazibat 
(2009) and according to new molecular and 
morphologically based studies A. ovirense should 
be treated as a subspecies of Alpine species A. 
wulfenianum which is not present on the Balkan 
Peninsula (Magauer et al. 2014, Zozomová-Lihová 
et al. 2014). The second species without any 
reliable data indicating its presence in Croatia is 
A. wierzbickii (Plazibat 2009). In the recent study 
the occurrence of this species was only confirmed 
from the type locality in SE Romania (Španiel et al. 
2017a, b), therefore the presence of this species 
in Croatia and other parts of Balkan Peninsula 
is rejected. The dubious Schlosser’s herbarium 
specimen from Ljubeščica (south of Varaždin) (ZA; 
FCD) is assigned to A. repens.

Due to the character range overlaps, 
morphological identification may not be 
straightforward in every case, and therefore several 
specimens per population should be examined. For 
the A. montanum – A. repens complex a detailed 
explanation of the measurement methodology of the 
morphological characters used in the identification 
key is provided in Španiel et al. (2017b). Flower 
parts should be measured on the largest flowers 
found on plants and recorded during an early 
flowering period. Asterisks (*) indicate that the 
value of a character for an examined individual 

should be scored as a mean value of three random 
counts/measurements per leaf surface and a value 
range given in the key represents the variation of 
the mean value in the dataset (not the range of a 
character within an individual).

Identification key in English 

Inflorescence compound, often subumbellate, 
rarely a simple raceme. Ovules 2 per ovary (1 
ovule developing in each loculus). Perennials   
.............................................................Odontarrhena

Inflorescence a simple raceme, rarely with few 
branches from the base. Ovules 4 per ovary (2 
ovules developing in each loculus). Annuals or 
perennials ...................................................Alyssum

Odontarrhena C.A.Mey. ex Ledeb. 

Stem erect, 25-80 cm high. Leaves bicolorous, 
green or grey-green on the upper surface, 
grey or white beneath. Silicula is not densely 
pubescent, surface of valves is visible. Seeds 
c. 3 mm long, with wing   .......................O. muralis

Stem procumbent to erect, or ascending, 6-35(-
60) cm high. Leaves concolorous, grey or white, 
but the cauline sometimes differing from the 
basal in colour. Silicula densely pubescent, 
surface of valves is not visible. Seeds c. 1.5 mm 
long, not or only narrowly winged  ........................2

Leaves of non-flowering shoots more or less flat 
.....................................................................O. tortuosa

Leaves of non-flowering shoots plicate ................
..................................................................O. metajnae 

Alyssum L.

Annuals, without non-flowering shoots  ................2

Perennials, generally with non-flowering shoots 
........................................................................................5

Ovary and siliculae valves glabrous  .....................
.........................................................A. turkestanicum

Ovary and siliculae valves hairy  .........................3

Sepals persistent until fruits are fully ripe. 
Nectaries 0.5-0.7 mm long, thread-like  .................
................................................................A. alyssoides

Sepals soon deciduous. Nectaries less than 0.2 
mm long, not elongated  .........................................4

1a.

1b.

1a.

1b.

2a.

2b.

1a.

1b.

2a.

2b.

3a.

3b.
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Style hairy. Petals retuse or emarginate with a very 
narrow sinus and the lobes shorter than broad. 
Siliculae usually with monomorphic indumentum 
of ± symmetrical stellate hairs   ................. A. simplex

Style glabrous. Petals deeply emarginate to bifid 
with diverging lobes usually as long as broad. 
Siliculae usually with bifurcate, strigose hairs in 
addition to stellate hairs  .......................A. strigosum

Flowering stem 23 - 48 cm long (not including 
inflorescence). 15th cauline leaf 14.6  -  33.9 mm 
long and 2.5  -  6.2 mm wide; 8th cauline leaf 16.7 
-  32.3 mm long and 2.4  -  5.5 mm wide. Siliculae 
sparsely pubescent; stellate trichomes on siliculae 
with c. 10  -  12 terminal rays  ........................A. repens

Flowering stem 6.0 - 30 cm long (not including 
inflorescence). 15th cauline leaf 5.5 - 18.7 mm long 
and 1.4  -  4.0 mm wide; 8th cauline leaf 5.4 - 17.2 
mm long and 1.0  -  3.1 mm wide. Siliculae densely 
pubescent; stellate trichomes on siliculae with c. 
14  -  18 terminal rays  ....................................................6 

Petals 2.5 - 2.9 mm wide. Lower surface of middle 
cauline leaf densely hairy (indumentum overlaying 
more than 2/3 of the leaf epidermis) with 11 - 18 
trichomes per 0.5 mm2 area ...........A. pluscanescens 

Petals 1.0 - 2.9 mm wide. Lower surface of 
middle cauline leaf sparsely to moderately hairy 
(indumentum usually overlaying less than 2/3 of 
the leaf epidermis) with 3 - 16 trichomes per 0.5 
mm2 area ..........................................................................7 

Lower surface of middle cauline leaf usually 
sparsely hairy (indumentum overlaying less than 
1/3 of the leaf epidermis); stellate trichomes on 
lower surface of middle cauline leaf with 7 - 16* 
terminal rays ........................A.austrodalmaticum 

Lower surface of middle cauline leaf usually 
moderately hairy (indumentum overlaying more 
than 1/3 of the leaf epidermis); stellate trichomes 
on lower surface of middle cauline leaf with 12 - 
29* terminal rays ..................................A. gmelinii 

Identification key in Croatian

Cvat složen, često štitasta metlica, rijetko 
jednostavni grozd. Dva sjemena zametka u plodnici 
(1 sjemeni zametak u svakom pretincu). Trajnice 
.......................................................Odontarrhena
Cvat jednostavni grozd, rijetko s par ogranaka od 
baze. Četiri sjemena zametka u plodnici (2 sjemena 
zametka u svakom pretincu). Jednogodišnje biljke 
ili trajnice  ................................................Alyssum

Odontarrhena C.A.Mey. ex Ledeb.

Stabljika uspravna, 25 - 80 cm duga. Listovi 
dvobojni, zeleni ili sivo-zeleni na gornjoj strani, 
sivi ili bjelkasti na donjoj strani. Komuščica nije 
gusto dlakava, površina zaklopaca je vidljiva. 
Sjemenke duge oko 3 mm, s krilcima  ..............
..........................................................O. muralis 

Stabljika polegnuta do uspravna ili pridignuta, 
6 - 35 (-60) cm duga. Listovi jednobojni, sivi ili 
bjelkasti, stabljični listovi se ponekad razlikuju u 
boji od bazalnih. Komuščica vrlo gusto dlakava, 
površina zaklopaca nije vidljiva. Sjemenke duge 
oko 1.5 mm, bez ili samo s uskim krilcima .....2

Listovi sterilnih izdanaka su plosnati ................
........................................................O. tortuosa

Listovi sterilnih izdanaka su žljebovito smotani  
......................................................O. metajnae

Alyssum L. 

Jednogodišnje biljke, bez sterilnih izdanaka ....2

Trajnice, uglavnom sa sterilnim  izdancima ....5

Plodnica i zaklopci komuščice goli ....................
...............................................A. turkestanicum

Plodnica i zaklopci komuščice dlakavi ...........3

Lapovi poslije cvatnje ne otpadaju, već su 
prisutni do potpune zrelosti ploda. Nektariji 0.5 - 
0.7 mm, končasti  ........................A. alyssoides

Lapovi poslije cvatnje ubrzo otpadnu. Nektariji 
manji od 0.2 mm, nisu izduženi ......................4

Vrat tučka dlakav. Latice uzubljene ili izrubljene 
sa vrlo malim, uskim udubljenjem i režnjevima 
kraćim nego što su široki. Komuščice obično s 
jednolikim dlačnim pokrovom od ± simetričnih 
zvjezdastih dlaka .............................A. simplex

Vrat tučka gol. Latice duboko izrubljene do 
dvocijepne s režnjevima koji su obično jednako 
dugi i široki. Komuščice obično s rašljastim, 
stršećim, krutim dlakama koje dolaze uz 
zvjezdaste dlake ........................A. strigosum

Cvjetni ogranak 23  -  48 cm dug (ne uključujući 
cvat). Petnaesti stabljični list 14.6  -  33.9 mm 
dug i 2.5  -  6.2 mm širok; osmi stabljični list 16.7 
- 32.3 mm dug i 2.4 - 5.5 mm širok. Komuščice 
rijetko dlakave; zvjezdaste dlake na komuščici 
sa oko 10 - 12 krakova  ......................A. repens

4a.

4b.

5a.

5b.

6a.

6b.

7a.

1a.

1b.

1a.

1b.

2a.

2b.

1a.

1b.

2a.

2b.

3a.

3b.

4a.

4b.

5a.



Glasnik Hrvatskog botaničkog društva 6(2) 2018.

13

Cvjetni ogranak 6.0 - 30 cm dug (ne uključujući 
cvat). Petnaesti stabljični list 5.5 - 18.7 mm dug i 
1.4  -  4.0 mm širok; osmi stabljični list 5.4  - 17.2 
mm dug i 1.0 - 3.1 mm širok. Komuščice gusto 
dlakave; zvjezdaste dlake na komuščici sa oko 14 
- 18 krakova ……………………………………... 6

Latice 2.5  -  2.9 mm široke. Donja površina srednjeg 
stabljičnog lista gusto dlakava (dlačni pokrov 
prekriva više od 2/3 lisne epiderme) sa 11 - 18 dlaka 
na površini od 0.5 mm2  ...........A. pluscanescens 

Latice 1.0  -  2.9 mm široke. Donja površina srednjeg 
stabljičnog lista rijetko do umjereno dlakava (dlačni 
pokrov obično prekriva manje od 2/3 lisne epiderme) 
sa 3 - 16 dlaka na površini od 0.5 mm2    ............... 7 

Donja površina srednjeg stabljičnog lista obično 
rijetko dlakava (dlačni pokrov obično prekriva 
manje od 1/3 lisne epiderme); zvjezdaste dlake 
na donjoj površini srednjeg stabljičnog lista sa 
7 - 16* krakova   ............A. austrodalmaticum

Donja površina srednjeg stabljičnog lista obično 
umjereno dlakava (dlačni pokrov prekriva više 
od  1/3 lisne epiderme); zvjezdaste dlake na 
donjoj površini srednjeg stabljičnog lista sa 12 - 
29* krakova ....................................A. gmelinii 

5b.

6a.

6b.

7a.

7b.

Figure 4a. Photographs of the selected Alyssum and Odontarrhena species: A) O. muralis (Măcin, 
Romania); B) O. tortuosa (Grebenac, Serbia); C) A. alyssoides (Tokod, Hungary); D) A. repens 
(Kirchdorf, Austria); 
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Figure 4b. Photographs of the selected Alyssum and Odontarrhena species: E) A. simplex (Primošten, 
Croatia); F) A. austrodalmaticum (Karlobag, Croatia), G) A. turkestanicum (Ognyanovo, Bulgaria), H) 
A. gmelinii (Ciechocinek, Poland) (Photos: S. Španiel).
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Abstract:

Polypogon viridis 

Water Bent Polypogon viridis (Gouan) Breistr. is 
native to damp places in southern Europe, the 
Mediterranean, South-West and Central Asia and 
North-East Africa and was introduced into North and 
South America and Australia. It has been recorded 
for the first time in Bosnia and Herzegovina in north-
eastern Bosnia at the beginning of the summer 

in 2017, in the vicinity of the village Bakovići near 
Banovići. The paper presents a short morphological 
description and photographs of the new species 
for Bosnia and Herzegovina, as well as the known 
distribution of the species. A determination key is 
given for Polypogon taxa registered in Bosnia and 
Herzegovina and neighbouring countries.
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Polypogon viridis (Gouan) Breistr. je autohtona 
vrsta vlažnih staništa južne Europe, Sredozemlja, 
sjeverozapadne i središnje Azije kao i sjeveroistočne 
Afrike, dok je unešena u Sjevernu i Južnu Ameriku 
te Australiju. Početkom ljeta 2017. godine je po prvi 
put zabilježena u Bosni i Hercegovini, kod Bakovića 

u blizini Banovića. U radu se donosi kratak opis 
morfoloških karakteristika vrste, karta poznate 
rasprostranjenosti te ključ za određivanje vrsta 
roda Polypogon zabilježenih u Bosni i Hercegovini 
i susjednim zemljama.

Keywords: Bosnia and Herzegovina, distribution, grass, morphology, Polypogon

Maslo, S., Šarić, Š. (2018): Polypogon viridis (Poaceae): nova vrsta trave u flori Bosne i 
Hercegovine. Glas. Hrvat. bot. druš. 6(2): 16-20.

Sažetak

Ključne riječi: Bosna i Hercegovina, morfologija, Polypogon, rasprostranjenost, trava

Introduction

The genus Polypogon Desf. belongs to the tribe 
Aveneae Dumort. (Poaceae). There are about 20 
species occurring in warm-temperate regions of 
the world, especially in damp places. Nine species 
have been recognized in Europe (Ryves et al. 1996, 
Valdés & Scholz 2009, Verloove 2016), among 
which five are native (Valdés & Scholz 2009). 
Only one species, P. monspeliensis (L.) Desf. has 
been recorded for Bosnia and Herzegovina (Beck-
Mannagetta 1903). P. viridis (Gouan) Breistr. has 
been reported in Europe in Azerbaijan, Albania, 
Armenia, Belgium, Croatia, Cyprus, France, 
Georgia, Germany, Great Britain, Greece, Italy, 
Montenegro, Portugal, Serbia, Slovenia, Spain, 
Switzerland, The Russian Federation, Turkey and 
Ukraine (Rohlena 1942, Jordanov 1963, Josifović 
1976, Pignatti 1982, Domac 2002, Jogan 2007, 
Valdés & Scholz 2009, Verloove 2016). 

This species typically occurs on damp ground 
beside ponds, streams and rivers, in seepages, 
damp cultivated or disturbed ground and disturbed 
marshy areas. 

Water Bent was, for a long time, included in 
Agrostis (as Agrostis semiverticillata (Forssk.) 
C. Chr.). Modern revisions have redefined the 
distinction and all species with deciduous, stipitate 
spikelets are now placed in Polypogon (Clayton & 
Renvoize 1986). A male-sterile hybrid between this 
species and A. stolonifera L. has been recorded 
from England (the island of Guernsey). 

Material and methods

A summer floristic survey in 2017 in the area 
of north-eastern Bosnia resulted in new records 
for the flora of Bosnia and Herzegovina, P. viridis. 
Digital photographs and GPS coordinates were 

taken in field. Identification of the specimens was 
done according to Philipson (1937), Hubbard 
(1984), Cope & Gray (2009) and Verloove (2016). 
The nomenclature follows the Euro-Med checklist 
(Euro+Med 2006). The collected plant specimen 
was deposited in the herbarium (SARA-51819). For 
herbarium abbreviations, see Holmgren et al. (1990). 

Results and discussion

Polypogon viridis (Gouan) Breistr., Bull. Soc. Bot. 
France 110 (Sess. Extr.): 56 (1966), (synonyms: 
Agrostis viridis Gouan 1762., Agrostis semiverticillata 
(Forssk.) C. Chr. 1922).

P. viridis, formerly known as Agrostis viridis 
and A. semiverticillata, is perennial herb that has 
no perennating rhizomes but instead forms nodal 
adventious roots at lower nodes of its branches. To 
identify this species, we offer the key for Polypogon 
taxa registered in Bosnia and Herzegovina, and in 
neighbouring countries, which is adjusted according 
to Tutin (1980), Doğan (1985) and Verloove (2016).

Glumes and lemma awnless; perennial grasses  
.............................................................P. viridis

Glumes awned; annual grasses  ....................2

Lemma awnless; glumes deeply 2-lobed, 
margin of glumes densely ciliate in upper half, 
awn inserted at ca ¼ from the apex ..................
..................................................... P. maritimus 

Lemma with a short terminal awn; glumes 
emarginated, margin of glumes slightly ciliate 
in upper half, awn subapical ...............................
.............................................. P. monspeliensis

1

1

2

2
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Figure 1. Polypogon viridis a) and b) habitat (Photos: Š. Šarić), c) and d) inflorescence (Photos: S. Maslo). 

P. viridis (Fig. 1) is perennial, loosely tufted, 
10 - 60 cm tall, with geniculately ascending culms 
rooting at the nodes. The ligule is blunt and 
membranous, 1.5 - 5 mm long. Leaf blades are 
flat and pointed, 2 - 10 mm wide and 3 - 18 cm 
long, hairless, closely nerved and rough. The 
panicle is erect, ovate to oblong, dense, lobed, 
sometimes interrupted below, 2 - 15 cm long 
and 1 - 4 cm wide, pale green or purplish. The 
spikelets are very numerous, oblong, awnless, 
1.7 - 2.2 mm long, 1-flowered, falling at maturity 
with the pedicel attached. Glumes equal, as long 
as the spikelet, oblong or elliptic and blunt when 
opened out, rounded on the back below, keeled 
above the middle, minutely rough, 1-nerved, or the 
upper 3-nerved. Lemmas about half the length of 
the glumes rounded on the back, broadly elliptic, 
finely-5-nerved, and thin. Palea is nearly as long 

as the lemma, 2-nerved. Anthers are 0.5 - 0.7 mm 
long. Caryopsis pale brown, oblong, 1 mm long. 
Chromosome counts are 2n=28 (Hubbard 1984, 
Cope & Gray 2009). 

The first record of this species for Bosnia and 
Herzegovina is coming from north-eastern Bosnia 
at the beginning of June 2017, in the vicinity of the 
village Bakovići near Banovići (44° 23’ 50.83” N; 
18° 28’ 17.86” E; elevation 393 m) (Fig. 2). About 
ten large populations were recorded on a surface 
of 4 ha. In the area it grows on open damp habitats 
together with a wide range of ruderals, including 
some alien species. This grass has become quite 
abundant in the area, and it was found accompanied 
by Ambrosia artemisiifolia L., Artemisia absinthium 
L., Dipsacus laciniatus L., Dittrichia graveolens (L.) 
Greuter, Juncus articulatus L., Nicotiana rustica 
L., Phytolacca americana L., Reynoutria japonica 
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Houtt., Rumex conglomeratus Murray, Tussilago 
farfara L. and Typha angustifolia L. During fieldwork 
in October 2017 the species was recorded also in 
the town of Neum (south Herzegovina) (42° 55’ 
05.43” N; 17° 37’ 25.61” E; elevation 10 m) (Fig. 2). 
A few plants were found in pavement cracks and at 
the bases of walls and rubbish tips. 

Some of the populations in north-eastern Bosnia 
are of a considerable size, suggesting that this 
species has been present in the area for several 
years. Probably it already occurs in the country 
more widely than the new records indicate, but it 
is most likely overlooked by collectors because of 
its similarity to some taxa of genus Agrostis (it has 

been previously classified in that genus). However, 
one character can consistently separate this 
species. In the taxa of genus Agrostis, the glumes 
of ripe spikelets are persistent, but in Water Bent 
the glumes fall with the seeds and gradually create 
a skeletal flower-head (Fig. 1d). 

Occurrence of this taxon in north-eastern Bosnia 
was not expected, as this Mediterranean plant was 
recorded in only one locality in neighboring Slavonia 
(Croatia) (Nikolić 2017). On the other hand the 
taxon is relatively common in neighboring Dalmatia, 
between Zadar and Dubrovnik, and our finding in 
Neum was not unusual.
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Figure 2. The distribution of Polypogon viridis in Bosnia and Herzegovina.

References

Beck-Mannagetta, G. (1903): Flora Bosne, 
Hercegovine i novopazarskog sandžaka, 1(1) (in 
Bosnian). Glasnik Zemaljskog muzeja u Bosni i 
Hercegovini 15(1): 1-48.
Clayton, W. D., Renvoize, S. A. (1986): Genera 
Graminum. London, HMSO.
Cope, T., Gray, A. (2009): Grasses of the British 
Isles. Handbook Number 13. Botanical Society of 
the British Isles. 

• 
 

• 

• 

• 

• 
 
• 

• 
 

• 

Doğan, M. (1985): Polypogon Desf. In: Davis, 
P.H. (eds.): Flora of Turkey and the East Aegean 
Islands Volume 9. Edinburgh University Press, 
Edinburgh, 354-357.
Domac, R.(2002): Flora of Croatia (in Croatian). 
Školska knjiga, Zagreb. 
Euro+Med (2006): Euro+Med PlantBase - the 
information resource for Euro-Mediterranean 
plant diversity. http://ww2.bgbm.org/EuroPlusMed 
(accessed 27 October 2017).
Holmgren, P. K., Holmgren, N. H., Barnett, 
L. C. (1990): Index Herbariorum. Part I: 
the herbaria of the world. 8th edn. Regnum 
Vegetabile 120: 1-693.
Hubbard, C. E. ed. J. C. E. Hubbard (1984): 
Grasses, ed. 3. Penguin Books, London.

http://ww2.bgbm.org/EuroPlusMed 


Glasnik Hrvatskog botaničkog društva 6(2) 2018.

20

Jogan, N. (2007): Poaceae. In: Martinčič, A., 
Wraber, T., Jogan, N., Ravnik, V., Podobnik ,A., 
Turk, B., Vreš, B. (eds.): Small flora of Slovenia (in 
Slovenian). Tehniška založba Slovenije, Ljubljana, 
826-932.
Jordanov, D. (1963): Flora of the People’s 
Republic Bulgaria Volume 1. BAN, Sofija (In 
Bulgarian).
Josifović, M. (ed.) (1976): Flora of the SR Serbia 
Volume 8. SAN, Beograd (In Serbian).
Pignatti, S. (1982): Flora d’Italia 3. Edagricole, 
Bologna, 569-571.
Nikolić, T. (ed.) (2017): Flora Croatica 
Database. University of Zagreb, Faculty of 
Science, Department of Botany and Botanical 
Garden, Zagreb. http://hirc.botanic.hr/fcd 
(accessed December 2017).
Philipson, W. R. (1937): A revision of the British 
species of the genus Agrostis Linn. The Journal 
of the Linnean Society of London (Botany) 51: 
73-151.

• 
 

• 
 

• 

• 

• 
 

• 
 

• 
 
• 

• 
 

• 
 

• 
 

Rohlena, J. (1942): Conspectus Florae 
Montenegrinae. Preslia, Praha, 20-21.
Ryves, T. B., Clement, E. J., Foster, M. C. 
(1996): Alien grasses of the British Isles. Botanical 
Society of the British Isles, London.
Tutin, T. G. (1980): Polypogon Desf. In: Tutin, 
T. G., Heywood, V. H., Burges, N. A., Moore, D 
M., Valentine, D. H., Walters, S. M., Webb, D. 
A. (eds.): Flora europaea Volume 5. Cambridge 
University Press, Cambridge, 235-236.
Valdés, B., Scholz, H. (2009): Poaceae (pro parte 
majore).In: Euro+Med PlantBase - the information 
resource for Euro-Mediterranean plant diversity 
(accessed 27 October 2017)
Verloove, F. (2016): Polypogon Desf. In: Manual 
of the Alien Plants of Belgium. Botanic Garden 
of Meise, Belgium. http://alienplantsbelgium.be 
(accessed 27 October 2017).

 
Viola sororia Willd. (Violaceae): new alien species in the flora of Bosnia and 

Herzegovina

short scientific communication / kratko znanstveno priopćenje

Semir Maslo (Primary School, Lundåkerskola, Södra Storgatan 45, SE-332 33 Gislaved, Sweden; 
semmas@edu.gislaved.se; corresponding author / autor za korespondenciju)
Nermina Sarajlić (Ornithological Society „Naše ptice“, Semira Frašte 6, BA-71000 Sarajevo, Bosnia 
and Herzegovina; nermina.sarajlic@ptice.ba)
Dražen Kotrošan (National Museum of Bosnia and Herzegovina, Zmaja od Bosne 3, BA-71000 
Sarajevo, Bosnia and Herzegovina; kotrosan@bih.net.ba)

Maslo, S., Sarajlić, N., Kotrošan, D. (2018): Viola sororia Willd. (Violaceae): new alien species 
in the flora of Bosnia and Herzegovina. Glas. Hrvat. bot. druš. 6(2): 20-24.

Abstract

Viola sororia 

During April 2018, while botanizing in the city of 
Sarajevo, the authors discovered a species of 
violet new to the flora of Bosnia and Herzegovina. 
Viola sororia is native to North America but it has 
been introduced to some areas beyond its natural 

range. The paper presents a short morphological 
description and photograph of the new alien 
species for Bosnia and Herzegovina, as well as 
the distribution of the taxon. 

Keywords: alien plants, Bosnia and Herzegovina, distribution, naturalization, Viola sororia
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Sažetak

Prilikom botaniziranja u gradu Sarajevu tijekom 
travnja 2018. zabilježena je vrsta ljubičice koja je 
nova za floru Bosne i Hercegovine. Viola sororia 
je autohtona za područje Sjeverne Amerike, 

ali je unešena u neka područja izvan prirodnog 
areala. U radu se donosi kratak opis morfoloških 
karakteristika vrste, fotografija kao i karta 
distribucije.

Ključne riječi: Bosna i Hercegovina, naturalizacija, rasprostranjenost, strane vrste biljaka, Viola sororia

Introduction

Viola L. (Violaceae) is a large genus of about 600 
species native to temperate regions and mountain 
areas in the tropics worldwide (Wahlert et al. 2014). 
Many species are cultivated as ornamentals outside 
their native distribution range. Seven species of the 
genus Viola have been reported as introduced in 
Europe (Raab-Straube & Henning 2018). No alien 
species of the genus Viola have been recorded in 
Bosnia and Herzegovina so far (Beck-Mannagetta 
1918). V. sororia Willd. has been reported in Europe 
as introduced in Hungary (Balogh et al. 2004), 
Slovenia (Bačič 2007, Dakskobler & Trnkoczy 
2010, Hroneš & Kobrlova 2013), Austria (Fischer 
et al. 2005), Slovakia (Mereda et al. 2008), Poland 
(Pliszko 2015) and Italy (Galasso et al. 2018). 
Recently it was found in Istria (Croatia), but only as 
cultivated plant (Rottensteiner 2014). 

Material and methods

The field study was conducted in spring 2018. 
Digital photographs and GPS coordinates were 
taken in the field. Identification of the specimens was 
done according to Russell (1965), Gil-ad (1997), 
McKinney & Russell (2002) and Little & McKinney 
(2015). The nomenclature follows American authors 
(Gil-ad 1997, 1998, McKinney & Russell 2002, Little 
& McKinney 2015). The specimens were collected 
and stored in the Herbarium of the National 
Museum of Bosnia and Herzegovina (SARA-51820). 

Results and discussion

Viola sororia Willd., Enum. Hort. Berol. 1: 72 
(1809), also known as Common Blue Violet, 
originated in the eastern and central part of North 
America, and is cultivated and occasionally escapes 
from cultivation in some parts of Europe. This 
species is classified into the section Plagiostigma 
Godr., subsection Boreali-Americanae (W. Becker) 
Gil-ad (Gil-ad 1997).

V. sororia is one of the most common and most 
variable North American wild violets, cultivated in 
Europe. It is pretty like V. cucullata Aiton which is 
represented in gardens by several colour variants 
(Cullen et al. 1997). In order to separate these two 
species, we offer the adjusted key according to Gil-
ad (1997), McKinney & Russell (2002) and Little & 
McKinney (2015).

Leaves and flowers noticeably erect; sepal 
auricles 2 - 6 mm long, prominent; lateral petals 
longer than lower petal; cleistogamous peduncles 
ascending to erect, cleistogamous sepal auricles 
prominent and ½ as long to almost as long as 
sepals; seeds nearly blackish red; plants of mesic 
to wet habitats .................................V. cucullata 

Leaves and flowers erect to ascending; sepal 
auricles 1 - 2 mm long, not prominent; lateral 
petals equalling the lower petal; cleistogamous 
peduncles prostrate to ascending, cleistogamous 
sepal auricles less than ½ as long as sepals; 
seeds dark greyish brown; plants of dry or mesic 
habitats ................................................V. sororia

1

2
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Figure 1. a) Viola sororia herbarium specimen deposited in SARA, b) V. sororia f. priceana along the 
Wilson promenade in the centre of Sarajevo (Photo: N. Sarajlić).

Morphological description of V. sororia (Fig. 
1): acaulescent, homophyllous, non-stoloniferous 
perennial herb; rhizome thick, fleshy, scaly, 
sometimes branching. Leaves basal, stipules 
linear-lanceolate, green with red-purple, margins 
scarious, apex acute; petioles pubescent, green. 
Mature leaves dark green and thickish, ovate 
to orbicular, pubescent, base cordate, margins 
crenate to serrate, ciliate. The flowers are usually 
purple, but colour variants occur, including one of 
white flowers heavily striped purple in the center, 
sometimes referred to as the Confederate violet 
(V. sororia forma priceana). Flowers are at about 
the same level as the top of the leaves. Sepals 
short-ciliate toward the base, their broad auricles 
appressed, 1-2 mm long, not prominent. Lateral 
petals bearded at base, equalling the lower petal. 
Cleistogamous flowers on prostrate to ascending 
peduncles, cleistogamous sepal auricles less than 
½ as long as sepals. Seeds are dark greyish brown, 
with a short caruncle. Chromosome counts are 
2n=54 (Russell 1965, McKinney 1992, Gil-ad 1997, 
McKinney & Russell 2002, Little & McKinney 2015).

V. sororia is one of the most common and most 
variable North American wild violets, cultivated in 
Europe in the form of several colour variants: cultivar 
‘Freckles’, with spotted blue and white petals and a 
greenish corolla throat, cultivar ‘Albiflora’ with white 
petals and cultivar ‘Priceana’ with white petals and 
violet veins at their basis (Cullen et al. 1997, Hroneš 
& Kobrlova 2013). The populations recorded in 
Sarajevo belong to morphotype Priceana. This 
morphotype is cultivated in the Botanical Garden 
of the National Museum in Sarajevo and spreads 
spontaneously to the nearby area.

The first finding of this species for Bosnia and 
Herzegovina is coming from Sarajevo 2018, near 
the National Museum in Sarajevo. Three small 
groups of individuals were recorded, one near 
the National Museum (43° 85’ 46.38” N; 18° 40’ 
17.73” E, loc. 1), and two growing along the Wilson 
promenade (43° 85’ 36.08” N; 18° 40’ 09.60” E, loc. 
2, and 43° 85’ 34.94” N; 18° 39’ 57.65” E, loc. 3 (Fig. 
2).It is uncertain how this species was introduced 
into Bosnia and Herzegovina, most likely as an 
escapee from the Botanical Garden of the National 
Museum in Sarajevo.
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Figure 2. Localities of Viola sororia in the city of Sarajevo.

V. sororia and V. cucullata are often confused. 
Several characteristics can reliably separate the 
two species. V. sororia grows in well-drained 
habitats, while V. cucullata can be found in wetter 
places. The leaves of V. sororia often overtop the 
flowers, while V. cucullata has flowers on very 
long peduncles which usually overtop the leaves. 
Finally, V. sororia has lateral petals equalling the 
lower petal and in the other species the lower petal 
is shorter than the laterals.
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Rod Entomoneis Ehrenberg obuhvaća vrste 
penatnih dijatomeja koje su uglavnom opisane 
iz bentičkih brakičnih i morskih staništa te ih vrlo 
rijetko nalazimo u planktonu i slatkim vodama. 
Ovaj rod dijatomeja karakterizira složena struktura 
silicijevih ljušturica, sinusoidni uzdignuti kanal 
rafe, morfološki promjenjive fibule, brojni pojasevi 
između valvi te česta torzija samih stanica s 
obzirom na uzdužnu os. 

U Jadranskom moru nalazimo samo šest vrsta 
roda Entomoneis, od kojih smo prvu planktonsku 
vrstu, Entomoneis tenera, otkrile 2015. prilikom 
terenskog istraživanja južnog Jadrana te objavile 
opis vrste 2017. godine (Mejdandžić i i sur. 2017). 
Istraživanja u sklopu projekta Hrvatske zaklade 
za znanost - „Bio-tracing Adriatic water masses“ 
(BIOTA) su nastavljena i u ožujku 2016. sa nizom 
uzorkovanja i mjerenja na području obalnog i 
otvorenog mora od Dubrovnika do južnojadranske 
kotline. Za potrebe detaljnijih taksonomskih 
istraživanja prikupljali su se živi uzorci fitoplanktona 
s različitih dubina (površina, 30 m, 100 m, 250 m) 
u kojima smo primijetile nove, do sada nepoznate 
vrste roda Entomoneis. Pojedinačne stanice iz 
uzoraka smo izolirale u dvanaest monoklonalnih 
laboratorijskih kultura na kojima su se provela 
iscrpna morfološka (svjetlosna i elektronska 

mikroskopija) i molekularna (tri genska markera i 
filogenetske analize) istraživanja.

Rezultati morfometrije, morfoloških karakteristika 
i filogenije potvrdili su da se radi o šest novih 
vrsta za znanost (Sl. 1) koje su nazvane redom: 
Entomoneis pusilla Bosak & Mejdandžić što 
znači „vrlo mala“ jer je do sada to najmanja vrsta 
ovog roda, E. gracilis Mejdandžić & Bosak prema 
„vitkom” izgledu stanica, E. infula Mejdandžić & 
Bosak opisujući sedlasti izgled stanica uslijed 
torzije, E. adriatica Mejdandžić & Bosak koja je ime 
dobila prema lokalitetu pronalaska, Jadranskom 
moru, te E. umbratica Mejdandžić & Bosak čije 
ime znači „živi u sjeni“ jer je pronađena u uzorku 
uzetom s 250 m dubine. Posljednja novootkrivena 
vrsta je dobila ime E. vilicicii Bosak & Mejdandžić 
u čast profesoru emeritusu Damiru Viličiću koji je 
svojim radom značajno pridonio istraživanjima 
fitoplanktona Jadrana.

Svi opisi novih vrsta iz Jadrana napravljeni su 
u suradnji s kolegama s Biološkog odsjeka PMF-a 
(Zagreb), Instituta Ruđer Bošković, Centra za 
forenzična ispitivanja, istraživanja i vještačenja 
Ivan Vučetić te Sveučilišta u Arkansasu (SAD) te je 
rad objavljen u prestižnom znanstvenom časopisu 
Journal of Phycology.

Slika 1a. A - Bayesian inference konsensus filogram SSU rDNA, rbcL i psbC; B - Maximum Likelihood 
konsensus filogram: SSU rDNA, rbcL i psbC; 
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Slika 1b. C, D - Entomoneis pusilla; E, F - Entomoneis gracilis; G, H - Entomoneis vilicicii; I, J - Entomoneis 
infula; K, L - Entomoneis adriatica; M, N - Entomoneis umbratica; skala - 5 μm.
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